Impact of intertrigeminal region AMPA receptor blockade on respiratory responses in rats.
We hypothesized that functional glutamatergic AMPA receptors are expressed in the intertrigeminal region (ITR) of the lateral pons, and that blockade of these receptors by a specific AMPA receptor antagonist (NBQX) would alter respiratory responses both to ITR glutamate injections as well as to vagally mediated reflex apnea induced by intravenous infusion of serotonin. Non-selective blockade of ITR glutamate receptors using kynurenic acid previously was shown to alter both of these respiratory responses. Unilateral ITR injections in 19 anaesthetized spontaneously breathing adult Sprague-Dawley rats with the vagi intact demonstrated that NBQX (10mM): (1) shortened glutamate-induced apnea duration (p=0.006), (2) reduced glutamate-induced apnea frequency (p=0.034) and (3) decreased glutamate-induced apnea density (p=0.006). The same dose of NBQX did not affect vagally mediated reflex apnea induced by intravenous infusion of serotonin. These results show that functional glutamate AMPA receptors are expressed in the ITR but fail to directly demonstrate any specific physiologic role for these receptors in respiratory control. In contrast to antagonism of NMDA receptors which completely blocked the central apnea evoked by glutamate, antagonism of AMPA receptors only partially blocked the effects of glutamate. In contrast to kynurenic acid, antagonists to NMDA and AMPA receptors given separately did not potentiate the duration of reflex apnea.